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^fBTk^oi V V > 1) (Oft^tc J: ij M^mi ICES ? tL 
|B®<07KS > V > V :^ -r A o 

W*a 4 Xl± 5 t::ie«co*^ > ->* > v >^ -r A o 

!^ 4:jB=lff-t ^>lfS «: J&ic#tr»*« 1 X»± 2 JCf2 
^<0*^ J. > V y v ;^ A o 

if SrH(C-g-tr»*]S 1 ~ 7 <OV^-f 1 ^J;|B«0*^ 

jnVvf^vXxAo 

[0 0 0 1] 

xAU#i3, mK. ^m\zmW,^ixfz:/i^m^>'y>\z^ 

AUMi-*o 
[0 0 0 2] 
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2 

-r t Srif « L T v» o 
[0 0 0 31 L*-L'Sr;i*e., mMlC;ic^t^«c-r*a 

fz^ :^mm.m.^^'^:^^WLmunx'\i. 
<ofis.B.'^m.m^imm-ri><r>i)mnizmmxhi>o tfz 

20 [0 0 0 41 mm^ii§Vfri>7i(.mj^>'J>* 

yi<.miim^Lxi>^'p<ommti^'^Lx:^t ^^^tufx 

[0 0 0 51 ffia^^-fb** color- *)*T'*'; > (t' 
(^**«2 0 0*Ci£^) ■t?Ditj®v»U^v»:: t*»e,, s 
[0 0 0 61 T'* >offii7K«ik:^ftfc lt*±, t** 
A, ^i.xf&^<r>^-li^t^M^tixi>^^i<h%> 

* (#^^¥3^9 0 9 l-f-&«) o ttz. ^MW-fb-^ 
!feonv*^A§H*:<0^¥ST. v-ffc^lSt n 

40 V'^ Mt^^t<D^^T\.z^. f*'; vic3fcB?.W-t^-t 
ICJ: Of* 'J yii-h:^m^^&-t^^^i}^^hiXX\'>i> 
(#<Ef¥ 5- 1 8 7 6 1 -^ilr^) o 
[0 0 0 71 



(3) 

3 

10 0 0 81 -H. 0 0 1 - 1 1 0 4 3 y-fir^-c 

2 0 0 1 -6 8 1 3 8^«ic»i. ^m<0^^\*^izm^t 10 

^<^WS»4«i^.t LTiSoTv»;to tfcMi::> !|^icjgil 20 

^^-ftTlc^tTJffiiTKSRitt-ti^ia (3 0 0 x:mrm) Tr-fi= 

[0 0 1 01 'fife:;^, »Mrttcffi=g$fLfcSit^^:^«S«i!»«r 
Bta^M-ft** tcS^i- ^ - i: J: f) -ij- -f ^ ;w L , Jig 

[0 0 1 n :^^mit. ±ieic^<^m?n;t t?, * so 

i: g*TvhM<7)7KS > V > -> 7" A ^rilttl- * 
[0 0 121 

? ixT j^iSI- *7lc^ >• V > t , 4: ^^T•«J|E L ;t ^> O 
[0 0 13] ^^g^ltf+tciJV^T. li^j^-fbTK^S-^ 
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^"^y, 1, 3, 5- h'} jt^)\^'yiro^^^>^<DM^ 
t> 5r ^5iE|- i J± T' ifiic^ t f •& jl^Ji^36* J: ij » 

[0 0 14] iig8s^^'fb***»'b^Be?ttsstt?Ffi&fo 

!i)l4. rea^^'fb7K*«rli5i*«g:iL<L-C7K«4-ftffiL7^c 

[0 0 151 m?imm^mtyKm^u:icmK^'^'ti, 

t, 7K***;^t*i;. **<OftaiUJ: ►)^IS*P^-&«:it 

TK^^iDt^J: •)7K*-fbS:i&^-^7t:t itcti, ■f7:5'^v 

[0 0 161 :$:^?§iri3(,>TI±. SIIS^^-fbTK^^-g-tf 
j^s^d^glS ^ > ^' F*HCg!b^±-e?e[Ktt^ t 'S: ^ J: d ictt 

[0 0 171 ClOt Ja^^^rtT^eTgiig^tiTK.^Jiv 
0, ->;^-r A^#;(7)i^-a^fcit;fjL^;u^--^jgco ^- 
[0 0 181 TK^J^Vv'vfclKTicSfKt&SrSdttiairO 

mi>mi^.^iti> X n ic, %m^ii!m<r)Ttm\z^ l < »± 

S: -5. - t Ji^-e # -5. i: * . J^iP* =£: -il^S t T 
[0 0 191 7K*A-^Sr«-Si-rS«-f5l¥Slcii, Jli^S: 
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5 

I0 0 2 0J Z<09f^»m^>i^ii. M^^^-fb*^* 
[00 2 11 fiP*.. ffa^-Mt^v^lcJifltSft^^-fb*^ 

m^m.^ > <Di&m> {Ti5) icitPt, ifs^tt. 

[0 0 2 21 icoSfS^SI^vi'lcli. Sji*«*^^<^ 

ofi!l^c^i|E^S:K=S-r A t |S|^»C'fifc:*roffl!l»ci5v>T]^7Kfg 
[0 0 2 3] ^mmt. > np^mz-v^is^w- 

TK^l'Stt-l.- tt^J: "9, 5'>i'l*IgI5li±Tl'Elii?tT. 40 

[0 0 2 4] m^?.^mm^mW}^sImzls^^f^t^^&3X'■ 
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mB<nmmtf}^i^n-^\zji&\itz»mm<r>^mz3:*). 9 

[0 0 2 5] 2p:§£^«7fc^ji>v?>v;?.T-AlcJt|fi<OBT 

^ii6^^5-sii^*«x., ^nmzi.^mM'^f\.tz--n(r>-M. 
\zmm^m.'\tim-k^tsw^^^m\^. t-':>m.-)5<r>^\z 

tt;tl8i*^^«% (liiltS:^^b!KI^S^^t>«S^i^Sr-t■^t? 

[0 0 2 61 CK^J^-g-. ±ie<0K=lJ^^^'>'^'Srfflv»fc 
> t Ui*«^fiS;% ^fifS-r -5. > t 

[0 0 2 71 JifB<^^BS#gtcj±. 7K*«'^^5-SI 

[0 0 2 81 :$:^?gc07K^j:.>v>v:^T-Alc»±, gij* 

s. ifim. ^imcthim-Mi'^7Li,h^\z^ mm^Wu 

i)^x%z,c m^^yc^nx^ m.ii^m^mi}^ii^mm}\!i\z 
mniiimitmx^i>mmAmt^%\zn^ $ „ 

[0 0 2 9] ^?kmz^\'fi,^^\Z\t. mx.\t. -i-y^ 
V>-ifz\t^>^>i)^h'tix^fiy'fi Vytfzii->^a 

<oit^m<om^izn^ 7K^-fb***^<oib-^4&S-ff^-t-* 
zt. rA')>t^izfhy>)>in^-r^::itiii-t 

tr, 

[0 0 3 0] v->;^-rAt±, ->X-r 

mm^Rityiim<omji<.mi&&. i^n^iznti:t>-^r:i^ 
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<o^v-> ;^ -f A #111- -5, :i t **-c # 4 o 
[0 0 3 1] 

7i<.m^y'y>i':^f^<r>mmMmim.m-t^o Tie 
[0 0 3 21 m\ mmim) ^§k^ff)yi^m^ 

[0 0 3 31 a 1 iZ^-tX^ IC, :*:ilifeJ^IBJ±, f'* 'J 

> s- iDigt $ n fefti!«l±-eiiii*^s:f& s 4 sjes ^ > 

1 5 8fS53-SI:5'>^' 1 lf^SI$ft7t7K^*->^;5*« 
^&^i^T^^l^)-fi7lc^Jl>v'V3 0 ^^xTv^-So 
[0 0 3 41 RlSi'^^' 1 5»±, «4«2 0 *^i^-Ci3 30 
•J , ttiK 2 0 l±^im- 2 1 LT*^i > > 3 0 

[0 0 3 51 m^mm.2 214, »g«-ai^>^' 1 1 ts. 

i^^tixa*). 7':fj')>ibmm2 o±xmf^i)tmt^i> 

xd\zrij v>i:mmifz^mMm^zx^xm^i-^o 40 

[0 0 3 61 ±ieo?8[K4^^T-l4, iifi ir'iJ «J >«Oif 

.^.sriSi.ijgKfwiDit) • mm^mx'<r)i^^mKio<o 
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± (wAif, 2 0 0-3 5 oic) -etmmikm-c^^-t 
te*.. mmmm±x-WLmiikmx'!SLyi!.mRsc'^^?> ^tiz 

[0 0 3 71 *.^j:->v>3 0<^fe^1-^)ffl!IlCJ±, ;jc* 

^>'y>^Hf-i)^^m-ri>tiim^t},i>^f^.i$'2 m^^m 

m.) *PSS-r'S>?&iP*^imm2 6-i^^nhtiX\f^^o 

i)K>X. ftfe«2 0Offii*5^KlE=S:jei$4v»ffl!|«o^Mtc 

*+|S]SHg?ttrv»^,o JtaiTKtS^ 2 6 (4, ©J^^r>■^f 
2 3:d-t><OM-^^§ftr. B^ScOza*m±-C** t §tc 

-So 

[0 0 3 81 flf^^2 1 14. ^^sit^lCffifT., l*iSBJCJ=S- 

ip* «r tis ^ ^xwcf^-r ^hmm^mwi'simizmm^ti 

[0 0 3 91 tfz. tK^^Vv V 3 0 tcii, tK*:*";^?: 
m^-rifzttxo^ouyv 1 S-^x./c«l&B2Sl 7<0— « 
S ttTiJ ij , c: otti^BBlr 1 7 J: ^ Tif g^St 
1 1 fcSii^tvTv^io tt*&S2^1 7tci4. tK* 

(4, ^^i$.(r>W±-$' > i>' (S^^S) lci5V»T-^7 ^> 
[0 0 4 01 *3g-3^>v?>3 0**fettt3j: 

<^iajs L ^ t ^ ESt L 7t - (Dtm%sim± iz 7- 
ij >; >t*^m^^-^mik'^*^z>hmm\'t\^ximif7^ 

[0 0 4 11 ®jS2 OOMTK^Rt&Srecif fiOlis 
IBfiSjii: LTI4, Pt, Pt-I r. Pt-Re. Pt 

-v^mcr^m.^mJhfO'^mim^^fzm.mm.n'p tmm. ^ 
sffl^p t - 1 T^^^mm.^. ^mmn^p t - r e« 

-g-^JSffliii, ^^fflif P t -W«[-^^igftl!«E. Jl»4^-7 

[0 0 4 2] RtD^'V^' 1 5<^^MICI4, '■KVT'P 25. 
i;'i3£it#2 5 'kmx.tzm.^JS 1 4 <0-^;6»Sil^nri} 
§E.lSL^1XtziH.^if7.^Xf%i^i'7 9\^>^:}^^^m 
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to 0 4 3j ^^^n.^yi^ 1 1 li. nm:.^mLxr 

* 'J V 1 2 S-BfS^iglw«fiE$it. If@i3-!8I^ 1 1 
V 2 «-fiix.;t:jS8»«iteP 1 8:6*SJ»t*aitT;fe»), 

to 0 4 41 IflS^gl^'Vi' 1 l<0J!gMfi!IOfi!ISK»i. 
> ^ 1 5 1 3?**'&«A« 1 4 U > 1 2 «f 

-?-CD^t6S:*^efi1- J: T tC^Jt "b ft, gllD ^yi^ I 5 t 
aa$ttTV».&o ?S[4'i:*^#Al=l 4<^'ffi}g7!»^ib»±, 

v<ofi-g-:<r>^ (*^';-y?^;<r;^ ;SI&LT«^?-r*3S^ 20 

10 0 4 51 ^nm i^ 3 ti, K^S^SI^' V ^ 1 1 WP^SB 
ICT'AUvi 2<^fB[®tB&*5pjc|t£t>fL, ^Jb-fi* 
2 7 ^^SSL,. 1<>.1 2 ' co-f* U 

i>mS.6i-^ t ^v^W'^^zUm. :0-SltK 1 3 <OT:^-Ctt 30 

t 0 0 4 6 1 ^n.m. 1 3 -?-OKMOttiSl:^[n] b B&¥ 
1 1 H**-f -&^3-gtKl 3<7>^SIII#t LTJ4, -ry^V 

< LTiJi, -i-y 9 vymziz-zxi- 

J: v>o 

10 0 4 71 i3-^Ko^si»i, n'^^n.^y'^nu(r>m. 
tifi-Q^&^mi \zm^x. n \z. vnbiamz^TLtz^mwk 

X^ii<. -'0\zKm^ixfzmiiL (S) c^#aSr-^-7^ 
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to 0 4 81 *8IK»±s 7K**">^^SiaT-i4 
to 0 4 91 *<^W*tnFk LT, > ^'-^ 0.^0 7 

s# § §-m.<om±^im^^xi± y>y^ izmti $ 
to 0 5 01 »mmi 3(^mm<D±yiizii^ i-yf i^y 

-t-*Jt(^€:V>f * 'J > 1 2 -f * 'J ><0ii7K.*s:iD?r 

m&mi>^h±:f3izumn>^tizi:ii). •fyfvy^m. 

6 ll^i^-I^VT-P 1 «i^El= 1 6 *:^hLr8f® 

i©-^*' 1 1 vi' 1 5 t iiSfiLTV^So 

10 0 5 11 IfS^^^'V^' 1 1 ti, 7fc*Ji>'v>3 0 

aa-r -5 «i^BBifi 7, sis^'v^i stsa-r^^ 

A«^l 4, «*&^B2 2 i:3!?**^«*&@e«=l 6(C-eti.-?' 

'j^yi^) <DMmizmis.x-^^o 
10 0 5 21 ^^^m^y-p- 1 1 iMM-^mizmsi-r^ 

Ztizx*). ■riJ')yi)^hii:.mif7.^W;^m.^Wu\^tz 
y^^uyiW^^^^tizn*). B'S^ntz^gLi-y i' 

to 0 5 31 ttz. KS^^^'Vi' 1 1 ^«K^Ifetc1» 

l<^:^7^'^>;4^iS^ijS^zif^g^^^^t^«ll^l 
m^. i-yfuy-Am^^ixfz^^i±. ^^^m^yi^ 

JCJR^Bjfgi: * - h -J y v^tc«fi£1--& i t (> f § , i 
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[00 5 41 *||JfeJg®-e»4, 0 2ir^1-J:-?»c, 

[0 0 5 51 S^^>^'4 1 >'<;l'rV4Sl^*'>7' 
P3«-filiL7t«i^iBlf4 7«::ft'LTK=a^JBI^>^' 1 1 
(D^mm-Q. i/c>'^;i':/V5SU'*'>:/P4«:«x.3t« 
if&BE«4 6 i^Lxn^^m^yi^ l l <OJi®fflijT% -E- 
ft-rttas^^i-Tv^^o diiiciij, jffii^fisi^'v^i 

lF*30-f7^'V>l4«|&BE^4 7=Sr}fiiLT??^^'>^' 

1 i^tt^^n^o 

[0 0 5 61 Wiki'>'^'4 10J!Sffifi!l»cH, ft6«4 4S 20 
Iff&m 4 4 *tra«i-r ^ t - 5' 4 5 X-mfS. ? a, ;6-o§&i^ 

i±. ±lBr-gi§gL;t^^ffiif p tft*^, mmmwp t - 

I rffi-g-^Jgftt^E, ^mmWP t -R e«-g-^JS84<«, 

^3!faif p t -w^^mmm. xn-y^yn^j^^JSi 
mmLfzfmmir^m'r^^ ti*x-^ :£>o mm4 4<djs 
mizit. ft4««ffi<oiaK4:iBttb-r-&iaK-fe>-<f4 3**ix 
')#tt?)tfrv>^o 30 

[0 0 5 71 tii:. W^i^yi^ 4 1 ^'V 'J 

> V X X A ^ ;& c: t ;6*-c- ^ -s. o 

[0 0 5 8] :^mm^mxii. 9rW»m^ > 1 1 tc« 
^El=l 8 Srr^UTf'*'; > 1 2;i*tt«&$n-i)t, •T* 

V 1 2 n, ■w^sewi 6 trifauTRtSi' >^ i 5 

mhiT.i>o nmLfzmm±iz-rfj')>i!)m.Ai,z'mfi^^ 40 

[0 0 5 91 cwi: f&m2 ocommcom^i^t L 
rii, zoo-soot:, »i l< »i2 0 0 ~ 3 5 0 

•■C> 5HC»t L< »±2 8 CCtrSIJIBl^n^o C:cOSfi 
3f5eSKS:2 0 0X:*SHc1-*t, BWiii-^BiTK 

5 O'Cimx.ibiJ-^yT'^i^y y-it)^±Ci>m^^i 50 
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(0 0 6 01 :i<r>XoizLx^m^iifzi-yf^u>i'^ 
tfTlc^U y^*"^!!, #>7'P2lcJ:tjiS£ih#2 5Sr^ 
Lr«Al=l 4 iWmLX&lg^^^ > 1 

> 1 2 4'ic«tiJ&$fi*o >^ 1 1 -en, 

2 7 (ir'* > 1 2 tti^ff±-r-S— ^ffif 
LX^^^fzi-y ly^j^im^riJ 'J vji-f* U > 1 2 4" 

m^tL. ■ry9\^>\tWSiLXfmirho ^niciij, 
7K^#;^ii^3-gimi 3\zX ^ f x^yBLVm^fiJ V 
yh^m^ix. -^\zif y if ±.U<D^mzii\^>x^ tK^:*- 
;^2 7f±a*eSlcj3-J!l$ix*o ^fSt$H;t*^*';^»i* 
3 0 tctt^&gftSo 

[0 0 6 ii i^, ifs^st^'^^' 1 mnii^m-ff^^m 
[0 0 6 21 i /c, -r* 'J > t -r h 7 'J > t (r>m.^mm- 

4rfflv^^,C: t tzJ: •)> 7='* 'J ><^M7K*S:JS<^Mtc-r h 

?-<*-^,c:idft?§So MIC, Ifg^g65' v^'[*l**vM± 
B^^^ 9yift\tm(r>9yif'^\<z^ r-fy')yii ^m. L 

\zi:i). m^(omi\^mKi&mzmn<r>Kii^mKm-ii I? a 

i&i&^tc'T h 7 > *flji7K*s:js$-fr-& c t ic J: >) 

tt^S-l^^^it^^T-i^fc^tc, tmm^zT- Y 7 y 
[0 0 6 31 f25, ^fiB;-?-7^ U>;4»t><0T'* 'j 

[0 0 6 41 mMi:^]t^^i,^^\,z\i^ -tt^t*- 

vyp 1 %i¥±Lxm^mm2 2ii^h(OT'-^ 'j v-w^g^ 

^8t3'>^' 1 1 tCiiLT:d-e,lfM-t-&±dt;-t--2>-ri:;&» 

[0 0 6 5] tfz. n^f yi'Xii^ 4 5<r>7i-y 

7 ^z J; •) , ftiiS 4 4 o jas^i^B^^iajK ^fc * i ^ 
©J^^n-So CKOBffJeraRli. 15 0-2 0 0'C<OFb^W 

ias, «FSu<f4i 5 0T:ffi«oiass-$iJffli-acifc;6* 
m^n^^yi^ 4 lizm^-t^o tfz. zntm^iz. 
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L, m^T^^zmm s ixittm 4 4 ±-et 7 u v 

v»T^>yP4 ^rffiSiU «i^E«4 6*JfiiLTff^ 
7'*'; >SrlfS^5-fSI^>^' 1 1 (;|5IiR1-*o ^<r>t^. 

[0 0 6 61 ttz^ Slt>^>^'ic»±, *.^**;^*fi£fi?r 
[0 0 6 7] i^, ffi:^-d»OiS^;S>tC-f7i' UVc^TK^-ft 

[0 0 6 8] ±ie-e»i, vi' 4 1 

[0 0 6 91 (^2 SIM®^) > V -> 

[0 0 7 0] 03 ic^-r J: ^ Kl^L^i'y-^ 1 5 »±»4«^ 
2 OS: fix ^ 0:ei*7K*J^>"x>3 0 roJfi^T-l^-^ 

•3, ±S8tcUT'*>J>*«t*&i--&;t*!)Otti^^«2 2*« 

7 0-^**S^$ix> ^ai^'V^' 5 5 fcaii$iT.rv> 

-So 

[0 0 7 11 S-Si^'V^ 5 5»±, <^SPj6-t)S?&, 

SSt:iiii-r'5.«l&Be«5 0c73-ffe^T-«M?nfctt«&^ 

[0 0 7 2] ili-m.^>i^ 5 5JC(i. 7|c«J^>v>3 0 t 
aiit-STK^if^^'VrJ' 5 9 ^T'Mx.Ttttif&Etf 5 SO- 
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^L^v^MJi. TK^IfiSi'Vi' 5 9^ci5=ilESf^;t7fc«*' 
[0 0 7 31 ttz. ^m9>f^ 5 SOJSSJiCli, E^5 

[0 0 7 4] Sffii'Vi' 5 1 t±, E13 U^l-J:^ Iw, m 
iSO&ia:J^Inj76»|fS ^ > 5 1 <^)±S15« L < t±Tei5«^?S 

10 tgiriS'gtMS 3*^ix.T«j£^*i.. i3-i?S^5 3 m: 

[0 0 7 5] Eii?tt/t-:e-wi5=@^ (Eiffio^siti^ 5 
3<o:&^) ic»4. 7"* 'J 2 ?:«*&i-.6;t*6o>'^;wr 

?£5 2' i)^^^^iXi>o 5 l<0;&Mlct±, J? 

-So 

[0 0 7 61 ^3-fBtK5 3 

^*?i-.s::i::6*T-#-&o mx.\t^ mn^^^'&<r>^<o. 

30 * ^)OT$)oTt J:v»o — ocTJifgi' v^'rttc:^ 

I^WiS-ffiKS-Sfitt* - i: <> -C i *o 
[0 0 7 7] Aft:6«)i:Mt LT, -tt^JfJ^^. ■fy^' 

[0 0 7 8] tfz. Bf®^' V^' 5 1<D:£S COSMIC 
;!K*^^ (ffiiTK^Rlt.) lcfflv^.5f*'J> (DE^) ^rS 
jES^v^i S'v-Btif&i- 4 3t«:)0«iit&El:i 6t, 
40 1 5tf^fiELfs:-:h7^' v^<o;t«^^Sr^SI> mM 

it^^^fztl:><D7'iJ')y (DE^) «r^Si5'>^' 5 5{C« 

« 1 6 5 0 tC«il&$tt-5fi<OSiJ-g- (% ; DE 

^fi/DE^g) 14. ■piJx.{X9 0/10 t-rnifiv^o 

[0 0 7 9] lfl§i'>^' 5 1 TJ^i^f-'A 'j > 5 27j*«^gE 
1^1 6 -SrJfaL-CSJS^'Vi' 1 5tC-et^$ix-5 SJc- 

mx^n.9>'> 5 5»Cfit«&$n-i.o C:(Dt MjSS2 0 

50 »i*^j^>y>*»c,<ofl[j^-cijp|Bi$n-cv>-&o 
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[0 0 8 01 ^mfyi' 5 5tzttl&?n/c*^'; 'y^:ff 

TtK^jivvvs OJ:#iJ&?n*o ^M^tL/c^^-v^i- 
>^±:^7^' u> • ri}')ym.^^t Lxm^^>if 5 i 

[0 0 8 11 ^-aiJKS 3I±, •^-7:5' • T'* -J 

t, /<iwyv3 *i§KLrsftapi g*^^^^^' u> • 

m\zijfimmm^m.\z'^^^-t ^ ^ t *»r-# 

[0 0 8 21 :*:||Jfe?B^T-(i, ^ffi*' > {ZtK***^^ 
izmi^-thZtTb^T^ho 

[0 0 8 31 ±^^Lt:^mmm-c^±. :>i(.m^mm<r>mm^ 
m >; >^m<o^^ty^m^mmm^^fzm^izii^^xi, 
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mmX'^ho tfz. yi^mm^Miz^^^xt. mz:^^ 
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* NOTICES * 

iTPO and NCZPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the hydrogen fueled engine system equipped with the hydrogen fueled engine which 
the hydrogen gas produced by the dehydrogenation of the fuel containing alicyclic hydrocarbon is 
supplied, and operates. The reaction means which carries out dehydrogenation on said catalyst which 
had the fuel which is equipped with the catalyst arranged possible [ heating ] by the heat dissipation 
from said hydrogen fueled engine, and contains the supplied alicyclic hydrocarbon heated, The 
hydrogen fueled engine system equipped with a supply means to supply said fuel to a reaction means 
so that it may be in a liquid membrane condition on a catalyst, and a separation means to separate 
and discharge the hydrogen gas produced by the dehydrogenation of said fuel. 
[Claim 2] The hydrogen fueled engine system according to claim 1 which prepared the heating 
element which is equipped with the cooling water circulatory system which adjusts the heating value 
which radiates heat with the cooling water which circulates through the interior, adjusts the heating 
value which radiates heat, and heats said catalyst. 

[Claim 3] The hydrogen fueled engine system according to claim 1 or 2 which is the reservoir 
liberating tank equipped with the exhaust port which discharges said hydrogen gas while storing the 
fiiel with which said separation means contains alicyclic hydrocarbon and supplying the hydrogen 
gas and the dehydrogenation product which were produced by the dehydrogenation of said fuel into 
the stored fuel. 

[Claim 4] The hydrogen fueled engine system according to claim 3 which equipped the interior with 
the demarcation membrane to which said reservoir liberating tank suppresses diffusion of a 
dehydrogenation product, and penetrates hydrogen gas. 

[Claim 5] The hydrogen fueled engine system according to claim 4 which stored the 
dehydrogenation product under this demarcation membrane from which said demarcation membrane 
was prepared in the interior at the abbreviation horizontal, and was divided by said demarcation 
membrane. 

[Claim 6] The hydrogen fueled engine system according to claim 4 or 5 by which said demarcation 
membrane is prepared movable. 

[Claim 7] The hydrogen fueled engine system according to claim 1 or 2 which contains further the 
reservoir tank which stores the dehydrogenation product from which it had the movable demarcation 
membrane which divides the interior, and while was divided by this demarcation membrane, and the 
fuel which contains alicyclic hydrocarbon in ** was stored, it was generated by the dehydrogenation 
of said fuel in ** of another side, and hydrogen gas was removed. 

[Claim 8] A hydrogen fueled engine system given in any 1 term of claims 1 -7 which contain further 
the playback tank which carries out a hydrogenation reaction on the catalyst which a 
dehydrogenation product and hydrogen gas were supplied [ catalyst ] and had the dehydrogenation 
product heated while having the heater which heats a catalyst and a catalyst. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a hydrogen fueled engine system, and relates to the 
hydrogen fueled engine system which supplies the hydrogen gas generated within the car to the 
hydrogen fueled engine especially carried in the car. 
[0002] 

[Description of the Prior Art] Conventionally, the hydrogen fueled engine vehicle in which the 
hydrogen fueled engine was carried carries the original fuel for generating hydrogen or hydrogen as 
fiiel sources for obtaining the driving force of a car. the hydrogen fueled engine vehicle in which 
hydrogen is carried — hydrogen gas — compressing — high pressure — or hydrogen is carried with the 
bomb with which it was liquefied and filled up or the hydrogen storing metal alloy which carries out 
occlusion of the hydrogen, or the hydrogen adsorption ingredient. On the other hand, by the 
hydrogen fueled engine vehicle carrying a original fuel, hydrocarbons, such as a methanol as a 
original fuel and a gasoline, and the hydrogen generation equipment which carries out steam 
reforming of this original fuel, and generates hydeogen-rich gas are carried. 
[0003] However, when it carries hydrogen in a car and being carried in the condition of having 
compressed into the high pressure tank, since wall thickness cannot earn content volume thickly 
comparatively [ large ], a high pressure tank has few hydrogen fills. In order for Uquefaction to take 
great energy, it is not desirable in respect of synthetic energy efficiency, except that there is an 
evaporation loss, when it carries as liquid hydrogen. Moreover, a hydrogen storing metal alloy and 
the hydrogen adsorption ingredient of the hydrogen storage consistency needed for a hydrogen 
fueled engine vehicle are inadequate, and it is very difficult to control the occlusion of hydrogen, 
adsorption, etc. Furthermore, it is necessary to liquefy or, and high-pressure-izing and although 
occlusion is carried out, it is necessary for hydrogen to fix a facility separately. 
[0004] On the other hand, the hydrogen fueled engine vehicle carrying a original fuel has the 
advantage that the distance it can run by one refiieling is long, as compared with the hydrogen fueled 
engine vehicle in which hydrogen is carried, and the original fuel of a hydrocarbon system also has 
the advantage that the handling of transportation etc. is easy as compared with hydrogen gas. 
Moreover, even if hydrogen bums, it does not have worries about a public nuisance only by 
combining with oxygen in the air and becoming water. Furthermore, since several times as much 
heat as a gasoline is emitted per unit quantity when buming hydrogen, it is also possible to use the 
heating value. 

[0005] Since vapor pressure almost deals with the decalin (decahydronaphthalene) which is one of 
the alicyclic hydrocarbon by zero (the boiling point is about 200 degrees C) in ordinary temperature 
and it is easy to carry out, the possibility of use as a original fuel is expected. 
[0006] The method of making it secede from hydrogen is learned from Mitsuteru putting and a 
decalin under existence of the transition metal complex which contains at least one sort of transition 
metals chosen from cobalt, a rhodium, iridium, iron, TERUNIUMU, nickel, and platinum in a 
decalin as the dehydrogenation approach of a decalin (JP,3-9091,B), Moreover, die method of 
manufacturing hydrogen from a decalin by carrying out an optical exposure to a decalin under 
existence of the rhodium complex of an organic phosphorous compound or existence with an organic 
phosphorous compound and a rhodium compound is learned (JP,5-18761,B). 
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[0007] 

[Problem(s) to be Solved by the Invention] However, when it was required that the hydrogen 
concentration in hydrogen gas should have been high and it tended to apply the hydrogen generation 
method by the above-mentioned conventional dehydrogenation, since the reaction invert ratio was 
low, the annular partial saturation object and the unreacted fuel which were produced by 
dehydrogenation were intermingled and the hydrogen partial pressure was low even if it suppHed the 
hydrogen fueled engine, especially the hydrogen gas supplied to a hydrogen fueled engine had the 
problem that high performance was not obtained. 

[0008] On the other hand, in the JP,2001-1 10437,A official report, the system to which it is supposed 
that the hydrogen of a high grade can be manufactured and supplied according to the 
dehydrogenation of a hydrogenation aromatic compound is indicated. However, moreover the 
storage tank for annular partial saturation objects besides for original fuels is also indispensable, this 
system is not enough in respect of a reaction invert ratio, either, and loading to the narrow location in 
a car is [ about / being too large / or weight also has the whole equipment too much, and ] actually 
difficult. 

[0009] The hydrogen distribution system for fuel cells which equipped the JP,2001-68138,A official 
report with the means which carries out liquid recovery of the resultant while discharging a means to 
store a fuel and the resultant after a dehydrogenation in a common container, the means which 
carries out the dehydrogenation of the fliel, and hydrogen as a technique of attaining the 
miniaturization of a system is indicated. Although a certain amount of miniaturization is possible to 
be sure, the means for separating a resultant is indispensable. Moreover, problems — high 
performance is not obtained because it is inadequate too in respect of a reaction invert ratio, and the 
pure hydrogen needed for actuation of a hydrogen fueled engine is not obtained stably or a hydrogen 
partial pressure becomes low by mixture of the resultant after a dehydrogenation or an unreacted fuel 
— still remained. Furthermore, although especially dehydrogenation of alicyclic hydrocarbon is 
performed under an elevated temperature (before or after 300 degrees C), only the waste heat of a 
fuel cell cannot perform dehydrogenation efficiently. 

[001 0] On the other hand, fuel trash is not sent, while being able to use alicyclic hydrocarbon as a 
hydrogen storage object which can be stored so much and attaining [ alicyclic hydrocarbon ] long- 
distance transit by one refueling in hydrogen, if it recycles by reproducing the annular partial 
saturation object stored in the car to alicyclic hydrocarbon and the cyclic use of waste water of 
alicyclic hydrocarbon / the annular partial saturation object can be carried out between cars, 
[001 1] This invention aims at the thing which accomplished in view of the above, and can aim at 
improvement in the energy efficiency of the whole system by use of the waste heat from a hydrogen 
fueled engine, and is made to perform dehydrogenation quickly, and supplies the hydrogen gas of a 
high grade efficiently and for which a lightweight and small hydrogen fiaeled engine system is 
offered while being able to carry out things. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the hydrogen 
fueled engine system of this invention The reaction means which carries out dehydrogenation on said 
catalyst which had the fuel which is equipped with the catalyst arranged possible [ heating ] by the 
heat dissipation from a hydrogen fueled engine, and contains the supplied alicyclic hydrocarbon 
heated. It constitutes including a supply means to supply said fuel to said reaction means so that it 
may be in a liquid membrane condition on a catalyst, a separation means to separate and discharge 
the hydrogen gas produced by the dehydrogenation of said fuel, and the hydrogen fueled engine that 
the separated hydrogen gas is supplied and operates. 

[001 3] The fuel which contains alicyclic hydrocarbon in this specification is a fuel containing the 
hydrocarbon which has a cyclo ring and may generate hydrogen by dehydrogenation, for example, 
tricyclic compounds, such as bicyclic compounds, such as monocyclic compounds, such as a 
cyclohexane, a methylcyclohexane, dimethylcyclohexane, 1 aind 3, and a 5-trimethyl cyclohexane, a 
decalin, a methyl decalin, and a tetralin, and a tetra-deca hydronalium anthracene, etc. are contained. 
The fuel which contains a methyl decalin, a decalin, and a tetralin especially is desirable, and the fuel 
which uses as a principal component the fuel or decalin which consists of a decalin is more desirable. 
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[0014] The annular partial saturation object generated from alicyclic hydrocarbon is a resultant of 
Ushiro who did dehydrogenation of the alicyclic hydrocarbon and emitted hydrogen, for example, in 
the case of a decalin or a cyclohexane, the naphthalene (or tetralin) mainly generated with hydrogen 
or benzene corresponds respectively. 

[001 5] If dehydrogenation of said alicyclic hydrocarbon is carried out, the annular partial saturation 
object which has an unsaturated bond by emission of hydrogen with hydrogen gas will be generated 
as a resultant. For example, when the fuel which uses as a principal component the fuel or decalin 
which consists of a decaHn is used, naphthalene is generated by the dehydrogenation of a decalin as 
an annular partial saturation object with hydrogen gas. And when carrying out the hydrogenation 
reaction of the naphthalene which is this annular partial saturation object by hydrogenation, the 
decalin and/or tetralin which are the hydride of naphthalene are generated (playback). 
[0016] In this invention, it is supplied so that the fiiel containing alicyclic hydrocarbon may be in a 
liquid membrane condition on a catalyst in a reaction tank, and after carrying out a dehydrogenation 
on the catalyst heated by generation of heat of a hydrogen fueled engine and generating hydrogen 
gas and an annular partial saturation object, it is separated by the separation means as hydrogen gas 
of a high grade. The separated hydrogen gas is supplied to the hydrogen fueled engine. 
[0017] Since the catalyst which performs a dehydrogenation heat-transfers the high temperature 
acquired by generation of heat of the hydrogen fueled engine itself and is heated at this time, the 
means for heating a catalyst to an elevated temperature separately is unnecessary, and can raise 
system-wide thermal efficiency and the total effectiveness of an energy resource. Moreover, since a 
fiiel is supplied so that it may be in a liquid membrane condition on a catalyst, a reaction invert ratio 
is raised and it can generate the hydrogen gas by dehydrogenation efficiently. 

[0018] Between a hydrogen fueled engine and the catalyst which bears dehydrogenation, the heating 
element which is equipped with the cooling water circulatory system which adjusts the heating value 
which radiates heat with the cooling water which circulates through the interior, adjusts the heating 
value which radiates heat, and heats said catalyst can be prepared, a catalyst is heated — as — a 
heating element — the neighborhood of a catalyst — or with the side which stops useless waste heat 
and performs dehydrogenation by making a catalyst contact and arranging, while being able to give 
heat to homogeneity in the catalyst side by the side of reverse, it is controllable by circulating 
cooling water if needed not to exceed the temperature of a request of the heating value of the 
hydrogen fueled engine which generates heat even to an elevated temperature. 
[0019] While storing the fuel containing alicyclic hydrocarbon and supplying the hydrogen gas and 
the dehydrogenation product which were produced by the dehydrogenation of said fuel into the 
stored ftiel, the reservoir liberating tank equipped witfi the exhaust port which discharges said 
hydrogen gas can be used for a separation means to separate hydrogen gas. 

[0020] Since this reservoir liberating tank can carry out the separation discharge also of the hydrogen 
gas which can store both the fuels and annular partial-saturation objects containing alicyclic 
hydrocarbon, and is generated, it does not need to put side by side a separation means do not need 
both tanks which store the annular partial-saturation object by which reaction generation was carried 
out like before with the tank which stores the fuel for hydrogen generation, and separate hydrogen 
gas apart from these tanks, and can generalize it on a single tank. 

[0021] Namely, if the hydrogen gas and the annular partial saturation object which were again 
generated in the fuel for this reservoir liberating tank are supplied after storing the fuel which 
contains alicyclic hydrocarbon in a reservoir liberating tank, being supplied outside from there and 
passing through dehydrogenation It sediments at the pars basilaris ossis occipitalis (lower part) of a 
reservoir liberating tank, an annular partial saturation object is stored, cooling and dissolving in the 
supply process to the inside of a fuel, and hydrogen gas is discharged by the high grade from an 
exhaust port, without dissolving in a fuel (making a hydrogen gas separation means intervene by the 
case). This hydrogen gas is used by the hydrogen fueled engine. 

[0022] The demarcation membrane which suppresses diffiision of a dehydrogenation product in this 
reservoir liberating tank, and penetrates hydrogen gas to it can be prepared in the interior. By 
preparing a demarcation membrane, it can control that a dehydrogenation product spreads in a 
hydrocarbon system fuel, and the content in the hydrocarbon system fuel supplied for hydrogen 
generation can be stopped low. Although the content ratio of the compound (for example, decalin) 
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which contributes to dehydrogenation relatively and emits hydrogen will fall and hydrogen 
generation effectiveness will fall if a dehydrogenation product is contained in the hydrocarbon 
system fuel supplied for hydrogen generation A dehydrogenation product can be stored by preparing 
a demarcation membrane, being able to supply a dehydrogenation product to an another side side, 
and dividing with a hydrocarbon system fuel within a single tank at the same time while was divided 
and it stores a fuel in a side. It can divide into extent which can stop the flare of concentration 
distribution of the dehydrogenation product from a side to the smother side side which contains a 
dehydrogenation product in high concentration at least by the partition by the demarcation 
membrane. 

[0023] A demarcation membrane can be prepared in the interior of a reservoir liberating tank at an 
abbreviation horizontal, and can store a dehydrogenation product under this demarcation membrane 
divided by the demarcation membrane. Since the interior of a tank is divided up and down by 
preparing a demarcation membrane in an abbreviation horizontal, while hydrogen gas can be 
discharged to a high grade using the difference between solubility and specific gravity to the 
hydrocarbon system fuel of hydrogen gas and a dehydrogenation product, a dehydrogenation product 
can be stored in a tank lower part. Moreover, it is useful also at the point that the concentration 
distribution to the lower layer section which always exists horizontally and whose dehydrogenation 
product content increases from the oil level of a fuel and the management of a hydrocarbon system 
fuel with few dehydrogenation product contents corresponds. 

[0024] If said demarcation membrane is prepared movable, it is effective. If a demarcation 
membrane is prepared movable in a tank, when there are few amounts of the dehydrogenation 
product generated, for example By making it small, the near tank content volume of another side 
where this dehydrogenation product is stored A side can be enlarged and while storing a 
hydrocarbon system fuel can store a lot of fuels. Hydrocarbon system fuels decrease in number with 
generation of hydrogen gas gradually, while the amount of a dehydrogenation product increases 
conversely, one [ said ] near tank content volume is enlarged, and it becomes possible to be able to 
store a lot of dehydrogenation products etc. Therefore, by migration of the demarcation membrane 
according to the physical relative amoimt of a hydrocarbon system fiiel and a dehydrogenation 
product, a deployment of a tank can be aimed at and lightweight-ization of the installation to a 
narrow installation or the whole equipment can be attained. 

[0025] The reservoir tank which stores the dehydrogenation product (the fuel containing alicyclic 
hydrocarbon may be included) from which it had the movable demarcation membrane which divides 
the interior, and while was divided by the demarcation membrane, and the fuel which contains 
alicyclic hydrocarbon in ** was stored, it was generated by the dehydrogenation of said fuel in ** of 
another side, and hydrogen gas was removed when the above-mentioned reservoir liberating tank 
was not formed in the hydrogen fueled engine system of this invention can be formed further. 
[0026] In this case, both the tank which stores the ftiel containing alicyclic hydrocarbon like [ at the 
time of using the above-mentioned reservoir liberating tank ], and the tank which stores a 
dehydrogenation product are not needed, but it can generalize on a single tank. Thereby, installation 
of a car etc. is attained and it can also attain lightweight-ization also in the limited location. 
Moreover, since the dehydrogenation product from which hydrogen gas was removed is stored, it is 
not necessary to prepare the exhaust port which discharges hydrogen gas. 

[0027] Moreover, a hydrogen gas separation means can also be established, and if the hydrogen gas 
and the dehydrogenation product which were produced by the dehydrogenation of a fuel are 
supplied, hydrogen gas is separated and you may make it discharge with said hydrogen gas 
separation means for the above-mentioned separation means. 

[0028] While equipping the hydrogen fueled engine system of this invention with the heater which 
heats a catalyst and a catalyst, a dehydrogenation product and hydrogen gas are supplied and the 
playback tank which carries out a hydrogenation reaction on the catalyst which had the 
dehydrogenation product heated can be formed further. When the hydrogenation reaction of the 
dehydrogenation product is carried out by hydrogenation and it reproduces within a playback tank, 
the alicyclic hydrocarbon which is the hydride of a dehydrogenation product is reproduced. 
[0029] In the case of the compound of a 2 ring type or a 3 ring type, that hydrogenation reproduces 
the incomplete compound for which a decalin or a cyclohexane is reproduced from naphthalene or 
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benzene, respectively also contains in playback in this invention remarkably. That is, when 

reproducing naphthalene, for example, it also includes remarkably the thing which reproduce a 

decalin and for which a tetralin is reproduced, and reproducing a tetralin with a decalin. 

[0030] The hydrogen fueled engine system of this invention is excellent in the energy efficiency in a 

system, according to the circulatory system of alicyclic hydrocarbon / annular partial saturation 

object, is clean and can build a system with the high use effectiveness of an energy resource while it 

is possible to make use of waste heat perform the dehydrogenation of alicyclic hydrocarbon quickly 

and efficient, and to supply hydrogen gas with high hydrogen density to a hydrogen fueled engine 

good. 

[0031] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the operation gestalt of the 
hydrogen fueled engine system of this invention is explained. In addition, in the following operation 
gestalt, it explains focusing on the case where the fuel (only henceforth a "decalin") which uses a 
decalin as a principal component is used as a hydrocarbon system fuel. However, in this invention, it 
is not restricted to these operation gestalt. 

[0032] (The 1st operation gestalt) The 1st operation gestalt of the hydrogen fueled engine system of 
this invention is explained with reference to drawing 1 . If this operation gestalt carries the hydrogen 
fueled engine system of the 1 st operation gestalt of this invention in the automobile which uses 
hydrogen gas as a fuel and makes a decalin react under existence of an elevated-temperature catalyst, 
using the decalin / naphthalene reaction which generates naphthalene and hydrogen gas, it will store 
it into a original fiiel by the chemical bond rather than will carry out adsorption storage of the 
hydrogen gas molecule. Moreover, this operation gestalt makes hydrogen gas disengageable while 
storing a decalin and generation naphthalene using a single reservoir liberating tank. 
[0033] As shown in drawing 1 , while the hydrogen gas and the naphthalene which this operation 
gestalt stored the decalin 12, and produced by the dehydrogenation of a decalin in the stored decalin 
are supplied, it has the hydrogen fueled engine 30 which the hydrogen gas separated from the 
exhaust port with the reservoir liberating tank 1 1 which discharges hydrogen gas, the reaction tank 
1 5 which carries out dehydrogenation on the catalyst which had the decalin supplied from the 
reservoir liberating tank 1 1 heated, and the reservoir liberating tank 1 1 is supplied, and operates. 
[0034] The reaction tank 15 is equipped with the catalyst 20, and a catalyst 20 intervenes a heating 
element 21 and is heated with the waste heat of a hydrogen fueled engine 30. The feeder 22 for 
supplying a decalin is formed in the upper part of the reaction tank 15, and the 1st temperature 
sensor 23 which detects the temperature on the front face of a catalyst is attached near the catalyst 
20. 

[0035] It connects with the reservoir liberating tank 1 1 by the end of the charging line 16 equipped 
with the feed pump PI open for free passage, and a feeder 22 supplies a decalin by injection or 
addition so that a decalin may be in a liquid membrane condition on a catalyst 20. For example, what 
can be supplied spraying, in the shape of a shower, etc. can be used. Two or more feeders may be 
prepared, and in this case, the end of a charging line 1 6 can branch to plurality, and they can attach a 
feeder in each branching edge. 

[0036] In the state of the above-mentioned liquid membrane, the amount of hydrogen gas generation 
becomes max at the time of the dehydrogenation in overheating (heating at the temperature 
exceeding the boiling point of a decalin), and a liquid membrane condition. This is because an invert 
ratio improves when the vapor rate of a decalin becomes so small that there is little substrate volume 
(volume of a decalin) and a vapor rate carries out dehydrogenation in the small and hot condition. 
That is, since a vapor rate is proportional to each of the temperature gradient of volume, heat transfer 
area and the source of heating, and the boiling point, a vapor rate will become small if there are few 
amounts of a liquid decalin. Since a liquid decalin exists in the state of liquid membrane also on a 
heating catalyst (for example, 200-350 degrees C), a catalytic activity site is whenever [ high enough 
covering ], and is always filled up by prompt adsorption of the decalin from the liquid phase. That is, 
the reactivity which was excellent rather than it made it react with a gas on a catalyst fi*ont face is 
acquired by carrying out dehydrogenation in the state of liquid membrane on a catalyst front face. 
[0037] The heating element 21 which will be heated if the hydrogen fueled engine itself generates 
heat is arranged at the side by which a hydrogen fueled engine 30 radiates heat, the interior is made 
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to circulate through cooling water to a heating element 21, heat is removed to it, and a catalyst and 
the cooling water circulatory system 26 which adjusts the skin temperature (heating value) of the 
side which counters are formed in it. A heating element 21 is the location which can receive heat 
dissipation of a hydrogen fueled engine 30, and opposite arrangement is carried out on the front face 
of the side which does not cause the dehydrogenation of a catalyst 20. When the cooling water 
circulatory system 26 is beyond desired temperature in response to the signal from a temperature 
sensor 23, the temperature controller 24 which circulates through cooling water is formed. 
[0038] A heating element 21 is excellent in heat transfer nature, and is constituted possible 
[ accommodation of the heating value which cooling water is circulated inside and radiates heat 
inside ]. For example, what carried out the interior of the cooling pipe which pours cooling water to 
the metal hollow object can be used. 

[0039] Moreover, the end of the charging line 17 equipped with the bulb VI for supplying hydrogen 
gas is connected to the hydrogen fueled engine 30, and this charging line 17 is open for free passage 
with the reservoir liberating tank 1 1 . Since dehydrogenation in a reaction tank cannot be performed 
before a hydrogen fueled engine generates heat, the hydrogen storage tank for storing the hydrogen 
gas supplied in early stages of starting of a hydrogen fueled engine and starting can be formed in a 
charging line 17. The hydrogen gas stored in this hydrogen storage tank is also applicable to the 
hydrogenation reaction of naphthalene in the below-mentioned playback tank (regenerative 
apparatus). 

[0040] A catalyst is heated being controlled so that whenever [ catalyst temperature ] will not exceed 
desired temperature with this heat, if a hydrogen fueled engine 30 generates heat by starting, after 
recognizing having reached predetermined temperature with the temperature sensor 23, if a decalin is 
supplied in the state of liquid membrane on this heating catalyst, dehydrogenation will be carried out 
and hydrogen gas and gaseous-phase naphthalene (hydeogen-rich gas) will be generated. 
[0041] The side which causes the dehydrogenation of a catalyst 20 can support and constitute a 
catalyst metal particle in a porous carbon carrier. The carbon support Ft catalyst using the metal of 
noble-metals systems, such as Ft, Ft-Ir, Ft-Re, and Pt-W, as said catalyst, a carbon support Pt-Ir 
compound metal catalyst, a carbon support Ft-Re compound metal catalyst, a carbon support Pt-W 
compound metal catalyst, or the catalyst that used the nickel system metal can be used. 
[0042] The end of the introductory tubing 14 equipped with the pump P2 and the check valve 25 is 
connected to the wall surface of the reaction tank 1 5, and the hydrogen gas and gaseous-phase 
naphthalene which were generated can be supplied now to the reservoir liberating tank 1 1 . 
[0043] The reservoir liberating tank 1 1 is sealed inside and constituted possible [ a reservoir of a 
decalin 12 ], the fuel feed hopper 18 equipped with the bulb V2 for supplying a decalin 12 is formed 
in the up wall surface of the reservoir liberating tank 11, and the other end of the charging line 17 for 
supplying hydrogen to a hydrogen fueled engine is connected to it in the exhaust port. A decalin 1 2 
is the range which has an opening above the reservoir liberating tank 1 1, and it dissociates and it can 
supply now the hydrogen gas which can supply now from the fuel feed hopper 1 8 through a bulb V2, 
and was generated by the reaction tank 15 from a charging line 17 to a hydrogen fueled engine 30. 
Moreover, the exhaust pipe 19 equipped with the bulb V3 for discharging stored naphthalene 12' is 
formed in the pars basilaris ossis occipitalis of the reservoir liberating tank 1 1 . 
[0044] In the side attachment wall by the side of the base of the reservoir liberating tank 11, the 
introductory tubing 14 connected with the reaction tank 15 is formed so that the other end may be 
located in a decalin 12, and it is opened for free passage with the reaction tank 15. From the other 
end of the introductory tubing 14 which becomes the inside of liquid, the mixed gas (hydeogen-rich 
gas; you may evaporate and the residual decalin which remains may also be included) of the 
hydrogen gas generated by the reaction tank 1 5 and gaseous-phase naphthalene could be supplied 
into liquid, and is come. 

[0045] The interior of the reservoir liberating tank 1 1 can be equipped with a demarcation membrane 
1 3 at the oil level and abbreviation horizontal of a decalin 1 2, it can penetrate the hydrogen gas 27 
which surfaces, can suppress diffusion within the decalin of naphthalene 12', and can store it under 
the demarcation membrane 13. In the interior of the reservoir liberating tank 1 1, the hydrogen gas 
with which the concentration distribution by which the demarcation membrane 13 arranged at a 
horizontal plane and abbreviation parallel moves to the lower layer section with the management of 
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few decalins to naphthalene contents [ many ] of a naphthalene content is located in abbreviation 
parallel, and is supplied in the lower part of a demarcation membrane 13 can pass the film surface of 
a demarcation membrane uniformly. Since a viscosity rise etc. may be locally caused when the 
amount of naphthalene becomes an ununiformity on the outskirts of an outlet of the introductory 
tubing 14 in a decalin especially, it is desirable to make it not spoil the passing speed in the inside of 
the liquid of hydrogen gas. 

[0046] A demarcation membrane 13 can be constituted movable in the direction of a normal of the 
film surface, and abbreviation parallel. In order to stop the flare of concentration distribution of 
naphthalene as physical relationship of the demarcation membrane 13 to the reservoir liberating tank 
1 1, in the phase with little amount of supply of naphthalene, the inside of a reservoir liberating tank 
makes small the volume by the side of naphthalene supply, and should just be arranged in the 
location which cein expand the volume by the side of naphthalene supply according to the amount of 
naphthalene. 

[0047] As for migration of a demarcation membrane, it can be desirable for the volume of the field 
where the interior of a reservoir liberating tank was divided to be reversibly changeable, and it can 
carry out a parallel displacement to a reservoir liberating tank. As shown in drawing 1 , the parallel 
displacement of the demarcation membrane 3 with which the abbreviation horizontal was equipped 
may be made to be able to carry out in the direction A of a normal of the film surface (the vertical 
direction), and the volume of the field (room) divided by two can be changed into arbitration 
according to extent of generation of naphthalene or hydrogen. 

[0048] While a demarcation membrane can penetrate hydrogen gas, diffusion of the naphthalene in 
the inside of a decalin is controlled, and to a decalin, if stable, there is especially no limit and it can 
be suitably chosen from well-known things. For example, if the low thing of naphthalene 
permeability and naphthalene are removed, except for a penetrable thing and hydrogen gas, you may 
be any of the thing of matter nontransparent nature. Moreover, you may be a firm tabular thing and 
may have the elasticity and elasticity which can be expanded and contracted. Moreover, two or more 
demarcation membranes can also be prepared in one reservoir liberating tank. 
[0049] As a concrete example, the mesh-like filter film and the check valve of a large number by 
which clausilium is carried out when it opens when hydrogen gas penetrates from the side which 
contains naphthalene in high concentration, and ** starts fi-om a reverse side are mentioned for the 
shape of a grid, the check valve film arranged at random, and resin material, silicone material, rubber 
material, metal material, etc. can choose the quality of the material suitably. 
[0050] The end of the charging line 16 for supplying the low decalin 12 of a naphthalene content 
ratio to the reaction tank 1 5 which bears the dehydrogenation of a decalin is attached above the film 
surface of a demarcation membrane 13, This end can supply the low decalin of a naphthalene content 
ratio by being located in the upper part near the film surface of a demarcation membrane 13. A 
charging line 16 is equipped with a feed pump PI, and the reservoir liberating tank 1 1 and the 
reaction tank 15 are opening it for ft-ee passage through a charging line 16. 

[0051] The reservoir liberating tank 1 1 can equip a hydrogen fiieled engine 30, the charging line 17 
open for fi*ee passage, the reaction tank 15 and the introductory tubing 14 open for fi"ee passage, and 
the charging line 16 connected with a feeder 22 with the coupler (joint) which is not illustrated, 
respectively, and can constitute it removable in a coupler. For example, it inserts in simply and can 
constitute in the gestalt of the exchange tank (cartridge tank) whose removal is possible. 
[0052] After carrying out specified quantity generation of the hydrogen gas fi-om a decalin by 
constituting the reservoir liberating tank 1 1 removable, the generation naphthalene stored exchange 
or by once demounting and reproducing naphthalene in the reservoir liberating tank itself can be 
collected or removed, for example, even when not fixing in a specific location, such as mounting, 
supply of simple and continuous hydrogen is attained. 

[0053] Moreover, while not constituting the reservoir liberating tank 1 1 removable or constituting 
removable, the naphthalene of the reservoir liberating tank 1 1 may constitute only the part of the 
lower part of the demarcation membrane 1 3 stored by high concentration removable. In this case, the 
part in which naphthalene was stored can also be prepared so that it can also constitute in the 
cartridge-type which can be contained to a reservoir liberating tank and this part may constitute some 
reservoir liberating tanks. That is, the lower part of a demarcation membrane 1 3 can be inserted in 
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and it can constitute as the mode which can be removed, for example, an exchange tank, (cartridge 
tank). In this case, it becomes possible to continue supply of the hydrogen gas to a fuel cell etc. by 
exchanging the part (exchange tank) which contains naphthalene in high concentration to what was 
filled with the decalin (exchange tank). 

[0054] With this operation gestalt, as shown in drawing 2 , the playback tank 41 which hydrogenates 
naphthalene and reproduces a decalin and/or a tetralin can be formed further. That is, the 
hydrogenation reaction of naphthalene and the hydrogen gas can be carried out using a heating 
catalyst, a decalin or a tetralin can be made to be able to generate, it can connect with the reservoir 
liberating tank 1 1 , and this playback tank 41 can be carried in a car. 

[0055] The playback tank 41 is opened for free passage by the top- face side of the reservoir 
liberating tank 1 1 through the charging line 46 which is the base side of the reservoir liberating tank 
1 1 , and was equipped with the bulb V5 and the pump P4 through the charging line 47 equipped with 
the bulb V4 and the pump P3, respectively. Thereby, the decalin and tetralin which the naphthalene 
in the reservoir liberating tank 1 1 inserted in the charging line 47, can supply it now to a playback 
tank, and were reproduced are supplied to the reservoir liberating tank 1 1 through a charging line 46. 

[0056] The catalytic-reaction machine which it consists of [ machine ] heaters 45 which heat a 
catalyst 44 and a catalyst 44, and makes generation of heat and endoergic produce is formed in the 
base side of the playback tank 41 . The side which performs the hydrogenation reaction of a catalyst 
44 supports a catalyst metal particle to a porous carbon carrier, and is constituted. As a catalyst, the 
carbon support Pt catalyst explained above, a carbon support Pt-Ir compound metal catalyst, a carbon 
support Pt-Re compound metal catalyst, a carbon support Pt-W compound metal catalyst, or the 
catalyst that used the nickel system metal can be used. Near the catalyst 44, the temperature sensor 
43 which detects the temperature on the front face of a catalyst is attached. 
[0057] Moreover, the hydrogen gas supply line 42 for supplying hydrogen gas is attached in the 
playback tank 41 from the facility of the hydrogen bomb prepared in the car exteriors, such as a gas 
station, electrolysis-of-water equipment, etc. A clean system can be built if the hydrogen gas 
generated by the electrolysis of water is supplied. 

[0058] With this operation gestalt, if a decalin 12 is supplied to the reservoir liberating tank 1 1 
through a charging line 1 8, a decalin 1 2 will insert in a charging line 1 6 and will be sent to the 
reaction tank 15. If a decalin is gradually supplied on the dry catalyst, a catalyst front face carries out 
humidity gradually, and goes and a decalin is supplied in the state of liquid membrane, hydrogen 
pressure, i.e., a hydrogen yield, will approach maximum, 

[0059] At this time, 200-3 50-degree C 200-500 degrees C are preferably controlled by 280 degrees C 
still more preferably as predetermined temperature of the front face of a catalyst 20. This reason is 
that the dehydrogenation made into the purpose has a high reaction rate and possibility that a carbon 
deposit will arise when it is not practical if sufficient fuel cell output cannot be obtained but 500 
degrees C is exceeded, and 350 degrees C is exceeded if it puts in another way when predetermined 
temperature is made into less than 200 degrees C. 

. [0060] Thus, the hydeogen-rich gas containing the generated naphthalene inserts in the introductory 
tubing 14 through a check valve 25 with a pump P2, and is supplied into the decalin 12 of the 
reservoir liberating tank 1 1 . In the reservoir liberating tank 11, the naphthalene and the residual 
decalin which existed by the gaseous phase while rising the inside of a decalin 12 to surface are 
cooled in the process supplied into a decalin 12, hydrogen gas 27 condenses and liquefies a residual 
decalin, and naphthalene is coagulated and sediments. Thereby, hydrogen gas is separated by the 
demarcation membrane 1 3 with naphthalene and a residual decalin, and hydrogen gas 27 is further 
divided into a high grade in the opening of the tank upper part. The separated hydrogen gas is 
supplied to a hydrogen fueled engine 30. 

[0061] In addition, the hydrogen gas in the reservoir liberating tank 1 1 can be changed into 
pressurization or a high-pressure condition, or hydrogen discharge effectiveness can be raised by 
making the pressure to the direction of a hydrogen fiieled engine into low voltage (for example, 
negative pressure). 

[0062] Moreover, since a tetralin carries out dehydrogenation before the dehydrogenation of a 
decalin by using the composite fuel of a decalin and a tetralin, hydrogen gas can be generated 
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promptly. Furthermore, a lot of [ promptly ] hydrogen gas than the dehydrogenation of a fuel can be 
generated before the dehydrogenation of a fuel by dissociating with a decalin in a reservoir liberating 
tank or a tank other than a reservoir liberating tank, storing a tetralin, and carrying out 
dehydrogenation before the dehydrogenation of a decalin on the catalyst which had this tetralin 
heated. For this reason, the hydrogen fueled engine system of this invention is carried in a car, and 
while being able to raise startability by carrying out dehydrogenation of the tetralin at the time of 
starting, acceleration responsibility can also be raised by carrying out dehydrogenation of the tetralin 
at the time of acceleration. 

[0063] In addition, playback of the decalin from generation naphthalene can use the stable technique 
well-known as aviation fuel. Thereby, it can be safe, and can be environment-friendly and the 
hydrogen gas of a high grade can be generated. 

[0064] On the other hand, in stopping a car, if a feed pump PI is stopped and the decalin supply from 
a feeder 22 is suspended, generation of hydrogen gas will stop. In addition, since a small amount of 
hydrogen gas is generated even after suspending decalin supply, after forming a reserve hydrogen 
storage tank in the charging line 17 which opens a hydrogen fueled engine and a reservoir liberating 
tank for free passage and letting the generated hydrogen gas pass to the reservoir liberating tank 1 1 , 
it can store. 

[0065] Moreover, by the playback tank, it is controlled by ON/OFF of a heater 45 so that the 
temperature of a catalyst 44 turns into predetermined temperature, this predetermined temperature — 
the temperature between 150-200 degrees C — the temperature of about 150 degrees C is preferably 
employable. A bulb V4 is opened, a pump P3 is driven, and the mixed liquor of naphthalene and an 
unreacted decalin is supplied to the playback tank 41 through a charging line 47. Moreover, the 
hydrogen gas obtained from the hydrogen bomb or electrolysis-of-water equipment which can come, 
simultaneously is formed in the gas station etc. is supplied to a playback tank, a naphthalene 
hydrogenation reaction is performed on the catalyst 44 controlled by predetermined temperature, a 
decalin is reproduced, a bulb V5 is opened, a pump P4 is driven, a charging line 46 is inserted in, and 
playback decalins are collected to the reservoir liberating tank 1 1 . As for the hydrogen gas in the 
playback tank 41, at this time, it is desirable to make it pressurization or high pressure. 
[0066] Moreover, the control means which controls the amount of the hydrocarbon system fuel on a 
catalyst by the point which controls the amount of hydrogen gas generation as a predetermined value 
so that the hydrogen capacity detected with the hydrogen capacity detector which detects the 
hydrogen capacity produced by dehydrogenation, and the hydrogen capacity detector becomes 
beyond a predetermined value can also be prepared in a reaction tank. 

[0067] In addition, when hydrogenating naphtiialene simply and promptly, make whenever [ catalyst 
temperature ] into low temperature from the above, a tetralin is made to generate without 
pressurizing hydrogen gas, and you may make it supply it to a reservoir liberating tank. 
[0068] Although the example which carries the playback tank 41 in a car was explained above, a 
playback tank is installed in a gas station etc., the hydrogen obtained by electrolyzing water in a gas 
station etc. is supplied, and you may make it reproduce a decalin. 

[0069] (The 2nd operation gestalt) The 2nd operation gestalt of the hydrogen fueled engine system 
of this invention is explained with reference to drawing 3 . This operation gestalt stores both the 
generation naphthalene dissolved by the decalin and the decalin using the single reservoir tank after 
separation of hydrogen gas. In addition, a fuel can use the fuel used with the 1st operation gestalt, 
gives the same reference mark to the same component as the 1 st operation gestalt, and omits the 
detailed explanation. 

[0070] As shown in drawing 3 , the reaction tank 15 is equipped with a catalyst 20, and the feeder 22 
for a catalyst 20 intervening the heating element 21 heated by heat dissipation of a hydrogen fueled 
engine 30, being heated, and supplying a decalin to the upper part is formed. The end of the 
introductory tubing 57 is connected to the wall surface of the reaction tank 15, and it is open for free 
passage with the liberating tank 55. 

[0071 ] A liberating tank 55 is equipped with the feeder 54 connected by the other end of the 
charging line 50 which is open for fV-ee passage to the left ventricle of the reservoir tank 51, carries 
out spraying etc. and can supply a decalin to the hydeogen-rich gas supplied through the introductory 
tubing 57 from the reaction tank 1 5 while being constituted from the exterior by air cooling, water 
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cooling, etc. possible [ cooling ]. 

[0072] The end of the charging line 58 equipped with the hydrogen fueled engine 30 and the 
hydrogen storage tank 59 open for free passage is connected to the liberating tank 55, and hydrogen 
gas is supplied to a hydrogen fueled engine through this charging line 58. The hydrogen storage tank 
59 can be supplied to a hydrogen fueled engine using the hydrogen gas stored in the hydrogen 
storage tank 59, while being able to store the separated hydrogen gas and whenever [ stoving 
temperature / of the catalyst by the hydrogen fueled engine /, such as the time of starting of a 
hydrogen fueled engine and early stages of starting, ] does not reach the predetermined temperature 
in which dehydrogenation is possible. 

[0073] Moreover, the end of piping 56 is connected to the pars basilaris ossis occipitalis of a 
liberating tank 55, and it is open for free passage at it with one reservoir room (right ventricle of the 
demarcation membrane 53 of a drawing) of the reservoir tank 51 . 

[0074] As the reservoir tank 5 1 is shown in drawing 3 , it has the movable demarcation membrane 
53 of naphthalene nontransparent nature, and is constituted, and the interior is divided by two by the 
demarcation membrane 53 so that the direction of a normal of a film surface may serve as a wall 
surface of the upper part of the reservoir tank 51, or the lower part, and abbreviation parallel. The 
demarcation membrane 53 is constituted by the direction of a normal of the film surface, and 
abbreviation parallel (the longitudinal direction B of a drawing) movable. 

[0075] While was divided, the fuel feed hopper 18 equipped with the bulb V2 for supplying a decalin 
52 to a reservoir room (left ventricle of the demarcation membrane 53 of a drawing) is formed, seals, 
and it is constituted possible [ a reservoir of a decalin ]. Naphthalene decalin mixed liquor 52' is 
stored by the reservoir room (right ventricle of the demarcation membrane 53 of a drawing) of 
another side. The exhaust pipe 19 which equipped the right ventricle of the reservoir tank 51 with the 
bulb V3 for discharging stored naphthalene decalin mixed liquor 52' is formed. 
[0076] A demarcation membrane 53 suppresses migration of the naphthalene from one ** to ** of 
another side, and to a decalin, if stable, there is especially no limit and it can choose it suitably from 
well-known things. For example, a penetrable thing etc. can be used if the thing of matter 
nontransparent nature, the low thing of naphthalene permeability, and naphthalene are removed. 
Moreover, you may be a firm tabular thing and may have the elasticity and elasticity which can be 
expanded and contracted. Moreover, two or more demarcation membranes can also be prepared in 
one reservoir tank. 

[0077] As a concrete example, when ** starts from the side which opens when ** starts from a side 
with low diaphragm and naphthalene concentration, and contains naphthalene in high concentration, 
the check valve of a large number by which clausilium is carried out is mentioned for the shape of a 
grid, the check valve film arranged at random, and the quality of the material is as stated above. 
[0078] Moreover, the charging line 50 for supplying the decalin (DE2) for making the organic 
substance, such as naphthalene which generated by the charging line 16 and the reaction tank 1 5 for 
supplying the decalin (DEI) used for hydrogen generation (dehydrogenation) to the reaction tank 15, 
separate and fluidize to a liberating tank 55 is formed in the wall surface of the left ventricle of the 
reservoir tank 51 . What is necessary is just to make into 90/10 the rate (the amount of %;DE1 / the 
amount of DE2) of the amount supplied to a charging line 16 and a charging line 50. 
[0079] If a decalin 52 inserts in a charging line 16 from the reservoir tank 51 and the reaction tank 15 
is supplied, the hydeogen-rich gas (the residual decalin which evaporated may also be included.) 
which occurred by the reaction tank 15 will be supplied to a liberating tank 55, where generation 
naphthalene is included. At this time, the catalyst 20 is heated by the heat dissipation from a 
hydrogen fueled engine. 

[0080] While the hydeogen-rich gas supplied to the liberating tank 55 contacts the decalin which 
blows off from a feeder 54 and is cooled, it dissolves in the supplied decalin and the naphthalene and 
the residual decalin in gas are separated with hydrogen gas. The hydrogen gas of the separated high 
grade is supplied to a hydrogen frieled engine 30 through the introductory tubing 57. The dissolved 
naphthalene is stored by the right ventricle of the reservoir temk 51 as naphthalene decalin mixed 
liquor. 

[0081] It moves in the direction (left in drawing) which the volume of a right ventricle expands as 
the amount of a demarcation membrane 53 of naphthalene decalin mixed liquor increases. And if a 
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predetermined amount is reached, a bulb V3 is opened and closed, naphthalene decalin mixed liquor 
is discharged and collected from an exhaust port 19, in connection with this, a demarcation 
membrane 53 will move in the direction (method of the right in drawing) which the volume of the 
left ventricle expands, and a decalin will be supplied from the fuel feed hopper 1 8, By repeating this 
cycle, the hydrogen gas of a high grade can be continuously supplied to hydrogen use equipment." 
[0082] With this operation gestalt, a liberating tank can also be equipped with a hydrogen gas 
separation means, and if the hydrogen gas and the dehydrogenation product which were produced by 
the dehydrogenation of a ftiel are supplied, hydrogen gas will be separated and discharged by said 
hydrogen gas separation means. Thereby, the hydrogen gas of a hi^ grade can be supplied more to a 
hydrogen fueled engine. 

[0083] Although the operation gestalt mentioned above explained focusing on the example which 
used the decalin as a fuel for hydrogen generation, it is the same when hydrocarbon system fuels 
other than a decalin as stated above are used. Moreover, although especially the mounted fuel cell 
was explained to the example also about hydrogen use equipment, this invention is also applicable to 
hydrogen use equipments other than a mounted fuel cell. 
[0084] 

[Effect of the Invention] While according to this invention can aim at improvement in the energy 
efficiency of the whole system by use of the waste heat from a hydrogen fueled engine, and making 
dehydrogenation perform quickly, supplying the hydrogen gas of a high grade efficiently and being 
able to carry out the thing of it, a lightweight and small hydrogen fueled engine system can be 
offered. 

[Translation done.] 
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* NOTICES * 

iTPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dra win g 1 ] It is the outline block diagram showing the 1st operation gestalt of this invention. 
[Drawing 2] It is the outline block diagram showing an example which formed the playback tank in 
the 1st operation gestalt. 

[Drawing 3] It is the outline block diagram showing the 2nd operation gestalt of this invention. 
[Description of Notations] 

1 1 ... Reservoir liberating tank 
51 ... Reservoir tank 

12 52 ... Hydrocarbon system fuel (decalin) 

\2\ 52* ... Dehydrogenation product (naphthalene) 

13 53 ... Demarcation membrane 
15 ... Reaction tank 

30 ... Hydrogen fueled engine 
41 ... Playback tank 
55 ... Liberating tank 



[Translation done.] 
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